Six years have passed since
Introduction
Six years have passed since the introduction of legislation in 2006 mandating at least 1 year of clinical training for those who have passed the national dentist examination. We at Tokyo Dental College Chiba Hospital have provided single-type and managed-type dental training programs for 560 dental residents since 2006. The Dental Practitioners Act states that clinical dental resident training must offer dentists the opportunity to cultivate the personality required for a dentist and to acquire basic diagnostic and treatment abilities. This should be done while recognizing the social role to be fulfilled by dentistry and dental services, regardless of a dentist's intended specialty, so that dentists can provide appropriate treatment for injuries and diseases frequently encountered in daily practice. To determine whether clinical training that meets these requirements has been provided by our department, we collected data on types of dental treatment performed by dental residents at our department over 6 years after the introduction of the mandatory clinical training system. We then compared this data with data from the pre-mandatory era, as well as data from a national survey conducted at general dental clinics across Japan in 2011.
Materials and Methods
We collected and analyzed the following data from a table summarizing types of dental treatment and technical work performed by dental residents at our department at Chiba Hospital over a 6-year period from 2006 to 2011: 1) the number of dental residents who underwent annual clinical training; 2) the number of patients treated per dental resident; 3) details of types of dental treatment performed; and 4) details of technical work performed.
Results and Discussion

Number of dental residents
The number of dental residents trained at the Chiba Hospital is shown in Table 1 . In each year, the acceptance limit of 128 trainees was almost reached at the matching performed in the fall of the previous year, but the number was eventually reduced to about 70% of the limit because some of the candidates were suspended from graduation or failed the national examination. When each year was divided into 3 terms, the number of dental residents trained at the department in each term varied from 28 to 46 (Table 2) 2) . Thus, the number increased after the introduction of the mandatory clinical Yamakura D et al. This increase may have occurred because students in the pre-mandatory era who wished to take a graduate course in basic or clinical dental science were allowed to do so immediately after passing the national exam. In contrast, in the post-mandatory era, all students except those not intending to practice clinical dentistry in the future were required to undergo at least 1 year of clinical training before being admitted to a graduate school, which led to an increase in the number of dental residents. Table 3 summarizes the number of dental residents, total number of patients, and number of patients treated by dental residents at our department. The total number of patients increased between 2006 and 2010 and then decreased substantially to 7,435 in 2011. The average number of patients treated per dental resident was 11, 14, 12, 14, 13, and 15 in fiscal years 2006, 2007, 2008, 2009, 2010 , and 2011, respectively. Although the number of patients per dentist in 2011 (n=15) is consistent with the number described by Tsunoda et al. as being appropriate 4) , it is simply because a decrease in the total number of dental residents resulted in an increase in the number of patients per dentist.
Number of patients treated per dental resident
In the pre-mandatory era, the corresponding numbers were 8. . The number in 2006, the first year after the introduction of the mandatory clinical training system, was comparable to that in 2005, but a clear trend toward an increase in the number was observed from 2007 onward. This may have been because all supervisory dentists in the pre-mandatory era were working for both the general dentistry and specialized departments. In contrast, a system was established in 2007 during the post-mandatory era to ensure that all the supervisors in the General Dentistry Department were specialists.
Details of type of dental treatment
performed by dental residents 1) Overview of types of dental treatment Table 4 summarizes the frequency of each type of dental treatment performed each year. The total number of treatments continued to increase from 2006 to 2010, when the number peaked at 10,975 before dropping to 8,815 in 2011. The most frequently performed type of individual treatment each year was periodontic treatment, followed by endodontic treatment. Conservation treatment, prosthodontic treatment with crowns/bridges, and prosthodontic treatment with dentures were performed at a moderate frequency each year, while oral surgical treatment was less frequently performed throughout the study period. The frequency of periodontic treatment In terms of the proportion of each type of treatment relative to the total types of treatment performed annually, periodontic treatment accounted for the largest proportion in all years, followed by endodontic treatment. Conservation treatment and prosthodontic treatment with crowns/bridges or dentures accounted for about 10%, while oral surgical treatment accounted for ≤5% of all treatments ( Fig. 1 ).
2) Details of individual dental treatments (1) Periodontic treatment Periodontic treatment was divided into periodontal examination, brushing instruction, scaling, scaling/root planing, and other types of treatment for summary purposes (Table 5) .
The most commonly performed periodontic treatment was scaling, followed by periodontal examination, scaling/root planing, and brushing instruction. The frequency of periodontic treatment, except for scaling/root planing, brushing instruction and "other periodontic treatment", continued to increase from 2006 to 2010, but decreased in 2011. The frequency of "other periodontic treatment" continued to increase each year. This trend is in line with the total number of patients, reflecting the basic policy of our department to perform oral unit treatment while maintaining good oral cleaning status and improving periodontal tissue health 4) .
(2) Endodontic treatment
Endodontic treatment was divided into pulp extirpation under anesthesia, infected root canal treatment, root canal medication, root canal filling and other types of endodontic treatment for summary purposes (Table 6) .
Root canal medication was performed most frequently in all years, followed by infected root canal treatment and root canal filling, while pulp extirpation under anesthesia was performed relatively infrequently. The frequency of infected root canal treatment and root canal filling in 2011 was lower than that in other years. In particular, the frequency of infected root canal treatment dropped sharply to 107 treatments in 2011. (3) Conservation treatment Conservation treatment was divided into composite resin filling, inlay preparation/ impression, and inlay placement for summary purposes (Table 7) .
Composite resin restoration accounted for more than half of all conservation treatments performed each year, at a frequency of nearly 3 times that of inlay placement. Inlay preparation/impression was slightly more frequent than inlay placement in all years, except 2011. This is probably because inlay preparation/ impression includes re-preparation and reimpression of inlays. The frequency of inlay preparation/impression and that of inlay (Table 8) .
The most common type of prosthodontic treatment was "other types of prosthodontic treatment", followed by crown preparation/ impression, crown placement, metal core preparation/impression, and metal core placement. This may have been because other types of prosthodontic treatment included composite resin construction and provisional restoration. The number of bridge preparation/impression and bridge placement treatments performed did not reach 100 in any year. No specific trend was observed in any type of prosthodontic treatment over the study period. (5) Prosthodontic treatment with dentures Prosthodontic treatment with dentures was divided into final impression taking, bite taking, denture placement, denture adjustment, denture repair, denture relining, and tissue conditioning for summary purposes (Table 9) . Denture adjustment was performed most frequently in all years, accounting for more than half of all prosthodontic treatments involving dentures, followed by denture repair, denture placement, and final impression taking. The frequency of bite taking was lower than that of denture placement in all years, probably because bite taking for dentures when only a few teeth have been lost does not require a bite plate and was therefore not reported in some cases. In addition, bite taking for preparing dentures for both the upper and lower jaw was reported as a single treatment. The frequency of final impression taking, bite taking, and denture placement dropped in 2011 compared with other years. (6) Oral surgical treatment Oral surgical treatment as further divided into three common procedures consisting of abscess incision, tooth extraction and conduction anesthesia, or other types of oral surgical treatment for summary purposes (Table 10) .
Tooth extraction and "other types of oral surgical treatment" were performed at a similar frequency throughout the study period and accounted for nearly 90% of all oral surgical treatment performed. The frequency of abscess incision was very low in all years, with Table 9 Frequency of different types of prosthodontic treatment with dentures Year  FI  BT  DP  DA  RD  DR  TC  Total   2006  79  82  92  429  110  19  32  843   2007  118  87  121  672  82  26  12  1,118   2008  112  70  107  522  107  36  11  965   2009  90  69  108  479  122  32  21  921   2010  114  81  132  629  160  33  17  1,166   2011  77  51  89  577  147  11  8  960   Total  590  440  649  3,308  728  157 3) Comprehensive discussion on dental treatment The cumulative frequency of each type of dental treatment performed by dental residents over a 6-year period from 2006 to 2011 (Fig. 2 ) was compared with that over a 3-year period from 2003 to 2005 in the pre-mandatory era (Fig. 3) 3)
. The comparison revealed that the frequency of periodontic treatment increased from 39 to 45%, while the frequency of endodontic treatment decreased slightly from 21 to 16% after the introduction of the mandatory clinical training system. This trend may have resulted from the sharing and spread of the basic policy of the general dentistry department between supervisory dentists and resident dentists; the basic policy states that oral unit treatment should be performed while maintaining good oral cleaning status and improving periodontal tissue condition.
The cumulative frequencies of each type of dental treatment over the 6-year study period (Fig. 2) were compared with the national total . Our department had a lower frequency of periodontic treatment and higher frequency of endodontic treatment performed by dental residents than those performed by general dentists across Japan. This may be partially because periodontic treatment seldom involves periodontic surgical treatment requiring more specialized knowledge and skills and because root canal medication accounts for a large proportion of all endodontic treatment performed. Even when taking these factors into consideration, the distribution of dental treatment performed at our department during the 6-year period was similar to that from the national survey, suggesting that dental services were provided at our department according to the purposes of clinical training.
Dental technical work performed by dental residents
Dental technical work was divided into preparation of custom trays, inlays, crowns, bridges, metal cores, dentures, splints, and provisional restorations and other technical work for summary purposes (Table 11) .
Preparation of inlays, metal cores, and provisional restorations were performed at a 2006  58  101  21  1  111  20  6  166  38  522   2007  58  130  14  0  111  10  12  125  28  488   2008  69  142  16  1  117  7  18  113  47  530   2009  56  115  20  0  115  5  11  107  21  450   2010  84  98  10  1  115  5  18  203  80  614   2011  33  69  6  1  64  0  26  73  74  346   Total  358  655  87  4  633  47  91  787 similar frequency each year, accounting for nearly 70% of all technical work performed annually. This may reflect our hospital's policy of minimizing the outsourcing of preparation of inlays, metal cores, and provisional restorations, and the clinical training program, which mandates dental residents to perform technical work. These treatments were followed, in terms of frequency, by preparation of custom trays and other technical work. The frequency of preparation of crowns/dentures was extremely low, and preparation of bridges was performed only 4 times during the 6-year period. Except for splint preparation, all types of technical work decreased in 2011 compared with the previous year. In particular, it should be noted that almost no bridge preparation was performed in all years. Immediate measures are required to improve the awareness of dental residents of the importance of experiencing technical dental work, as dentists are required to give precise instructions to dental technicians while taking responsibility for the preparation and management of dental prostheses.
Conclusion
We summarized and analyzed the number of patients treated, types of dental treatment performed, and dental technical work performed by dental residents at the General Dentistry Department of Tokyo Dental College Chiba Hospital over 6 years after the introduction of the mandatory dental clinical training system. The results demonstrated that appropriate clinical training has been provided at our department to offer dentists the opportunity to acquire the basic diagnostic and treatment abilities that would enable them to provide appropriate treatment for injuries and diseases frequently encountered in daily practice. This study also revealed unsolved problems such as the varying number of dental residents each year and the relationship to patient volume, as well as the decreasing number of residents engaging in dental technical work. For additional improvement in the quality of dental clinical training, more detailed analyses are needed to further identify and address potential problems in the system.
